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MILITARY SPECIFICATION
SEMICONDUCTOR DEVICE, DIODE, SILICON, SWITCHING
TYPE 1IN4500 and TXIN&4500
1. SCOPE
1.1 Scope. This specification covers the detail requirements for silicom,
switching diodes for use in circuits with high forward conductance, and shall be

in accordance with MIL-5-19500 except as otherwise specified herein. The prefix
"TX" is used on devices submitted to and passing the special process-conditioning,

testing, and screening as specified in 4.5 through 4.5.12.
‘1.2 Physical dimensions. See figure 1.
1.3 Ratinps.
BV VRH(wkg) *o ifgsurge) if(surgé) LOP 1stS
(1 sec) (1 psec)
vdc v(pk) mAdc a a < 2c
80 75 300 1/ 0.5 4.0 ~65 to +175| -65 to +200
1/ Derate 2.0 mAdc/°C for Tp above 25°C.
1.4 Characteristics,
Vr, Y. V. Ve, v 1/
Limits i A 3 4 FS -
IF’ZSQJAdC Ip=l.0mAdc, IF=10mAdc IF=20mAdc IF-300mAdc
mVdc mVdc mVdc mVdc Vde
Minimum 470 520 640 670 _—
Maximum 560 600 720 770 1.10
c t
rr
V -» 0 r - -
Ve 0 Ip=1p
Limits 100 kHz < f ¢ 1 MHz 10 mAdc: RL = 100 ohms
v_, = 50 ov(p-p)
sig
13 nsec
Minimum - —_—
Maximum 4.0 6.0
1/ Pulsed (See 4.4.4).
FSC 5961

fo
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MIL-S-19500/403 (USAF)

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the i1ssue in effect on date of invitation for Lids or request for
proposal, form a part of this specification to the extent specified herein:

SPECIFICATION
MILITARY

MIL-S-19500 - Semiconductor Devices, General Specification for.

STANDARDS
MILITARY
MIL-STD- 202 - Test Methods for Electronic and Electrical Cumponent Parts.
MIL-STD-750 - Test Methods [or Semiconductor Devices.
WMTT _CTH. 1'7'”‘ - Leads., Weldable. for Electronic Componen 4 Dasie
VAT O AT AG T U aMCaud, YWTIUdix vl I4II:LII Onic CUIMpUincilng ralio.

(Copies of specifications. standards. drawings. and publications required by suppliers in connec-
tion with specific procurement functions should be obiained {rom the procuring activity or as
directed by the contracting officer. )

3. REQUIREMENTS
3.1 General. Requirements shall be in accordance with MIL-S-19500. and as specified herein,

3.2 Abbreviations, -symbols. and definitions. The abbreviations. symbols, and delinitions used

herein are defined in MIL-S-19500.

3.3 Design, construction, and phvsical dimensions.  The diodes shall be of the design. construc-

tion, and physical dimensions as shown i ligure 1.

3.3.1 Lead material and finish. Lead fuush shall be tin (or tinned). Lead finish and material
may be type D n accordance with MIL-STN-127¢ when spoeificd in the cuniract or order, providing
the devices conform to subgroups 2. 4, and 5 of group B inspection (see 6. 2).

~—

3.4 Performance characteristics. Perforimance characteristics shall be as speciflied in tables |
and I1 ,and as follows:

3.4.1 Process- condmomn;u_!ef;nn;. and screening for "TX typcs. Process-conditioning,

testing, and screening for the "TX" types shall be as specified in 4.5,

3.5 Marking. The following marking specilied 1n MIL-S-19500 may be omitted at the option of the
manufacturer:

(2) Manuiacturer 's identification

(b) Country of origin

(c) First letter ""C" of the manufacturer's designating code.
(d) Acceptance date and inspection lot identification,

3.5.1 Polarity. The polarity shall be indicated with a coinrasling color band lo denote the cathode
end.

3.5.2 "TX" marking. Devices in accordance with the “TX'" requirements (see 4.5) shall be mark-
ed with a " TX' preceding the type designation,

3.6 Hermetic seal. All diodes shall be subjected to the seal leak tests, as specified in 4.5.5 and
4.5.6. I the devices are being processed for the "TX" type, the sequence specified in 4.5 must be
followed. If the non-TX type devices are being processed, submission to the seal leak tests speci-
f1ed in 4.5.5 and 4. 5. 6 may occur at any point in the manufacturing process after assembly and
prior to group A testing.
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MIL-5-19500/403 (USAF)

1. Metric equivalents (to the nearest .01 mm) are given for general information only and

are based upon 1 inch = 25.4 mm,

e

Both leods shall be within the specified limits (see 3.3.1).
The moximum diameter of dimension B shall opply for dimension A.
The minimum diometer of dimension B shall apply over at least .075 (1.91 mm) of

'—‘—— C Pt A - C - 0]
== - - — o B
y-x: =1 —T *
SN
Dimensions
Ltr Inches Millimeters Notes
Min Mox Min Mox
A .140 .300 3.56 7.62
B 060 107 1.52 272 | 3,4
C ]1.000 | 1.500 | 25.40 | 38.10 | 2
D 018 022 .46 .56 5, 2
NOTES:

dimension A.
The specified lead diometer applies in the zone between .050 (1,27 mm) ond 1,00 (25.4

mm) from the diode body to the end of the lead. Outside of this zone thelead diameter
sholl not exceed diameter B.

FIGURE 1. Semiconductor device, diode, types 1N4500 and TX 1N4500.
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MIL-5-19500/403 (USAF)

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-S-19500,
and as specified herein,

4.2 Qualification inspection. Qualification inspection shall consist of the examination and tests
specified in tables 1 and IL

4.2.1 Qualification testing. The non-TX types shall be used for qualification testing. At the

manu!acrurer s request to the qualifying activity, qualification will be extended to include the "TX"

wna ~f tha dawisra
veE ui the device,

4.3 Quality con!ormance inSpection Qualitv conformance 'mspection shall consist of the examina-
tions and tests apl:uuu:u for gToups Aand B. When Si}t’.‘ChiEu in the contract or or uex Ofie COpy of

the quality conformance inspection data, pertinent to the device inspection lot. shall be supplied with
each shipment.

4.3.1 Group A inspection. Group A inspection shall consist of the examinations and tests speci-
fied in table L

4.3.2 Group B inspection. Group B inspection shall consist of the examinations and tests speci-
fied in table IL

4.4 Methods of examination and test. Methods of examination and test shall be as specified i
tables 1 and II, and as f{ollows:

—
t=]

4.4.1 Time limits for end points. End-point tests for gualification and quality conformance in-
spection shall be completed within 96 hours after completion of the las{ test in the subgroup.

4 47 Stored charse test. Stored charge shall be messured using s B-Line Electronics

%.9%,.4 2L0[CU Liiay T LEP.. OLULEy Litmi gT iall 0 measured s alim Al weawwwswiie =
Corporation Model QS-3 Stored Charge Meter or equivalent. Conditions shall be as speci-
fied tn Tehle 1

4.4.3 Steady-state operation life. This test shall be conducted with a half-sine wave of the peak
voltage specified herein impressed across the diode 1n the reverse direction, followed by a half-

cina wavalnrw At tho avarags rantifiod rurrant cnariflind horoin Tho fAroravd el -,—I- ~t
Siné waveiorm O i€ average recCiliied current speciiied nerein. The {orward conduclion ar igiT Gi

the rectified current shall be not greater than 180 degrees nor less than 150 degrees.

AAAI')~.
a.

£CY
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TABLE L Group A inspection

MIL~-5-19500/403 (USAF)

MIL-STD-1750 LTPD Limits
Examination or test TNon
Method Details X g Symbol | Min | Max § Unit
Subgroup 1 518
Visual and mechanical 2071 --- -=c o= ---
examination
Subgroup 2 |2
Forward voltage 4011 | g - 250 uade VE, | 470 | 360 | mVec
Forward voltage 4011 I, = 1.0 mAde VFE, | 520 600 | wvdc
Forward voltage 4011 xr = 10 mAdc VF3 640 720 aVdc
Forward voltage 4011 1, = 20 mAdc Ve, | 670 770 | wvdc
r ]
Forward voltage 4011 1, = 300 mAdc Vrg | —- {1.10} Vac
Pulsed, (See 4.4.4)
Reverse current 4016 DC methoaq; VR = 75 Vdc iR —.- 100 | BASS
Subgroup 3 513
Breakdown voltage 4021 Igr = 5.0 wAdc BV 80 |--- Vdc
Reverse current 4016 | DC methed; T, = 130° C; Ir oo {100 4 sAde
vR = 75 Vdc
Capacitance 4001 | Vo = 0 vde; c -=-} 4.0 | oF
vsig = 50 mv (p-p). max;
100 kAz < £ s 1 Miz
Reverse recovery tune 3031 Test condition B ter - ) RSEC |
Ip = Ig = 10 mAde
Ry, = 100 ohms; C < 3 pF
Stored charge -— See 4.4.2 Q.
Test 1 1_ = 0.1 mAde — | 4.5 | peb
Test 2 Iy = 1.0 mAdc —— 20 pcb
..o 2 1 e 10 mAde — 10 pch
Test 3 lp = 10 mhdc 70 e
TABLE 1I. Group B inspection
MIL-STD-750 LTPD Limits
Examination or test N -
. on
Method Details Tx |TX Symbol | Min Max | Unjt
Subgroup 1 15 115
Physical dimensions 2066 See figure 1 -—- U -
Subgroup 2 10 | 10
Solderabtlity 2026 - PO R -

wn
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TABLE II. Group B inspection - Continued

MIL-STD-750 LTPD Limits
Examination or test Non
Method Details TX |TXx| Symbol | Min Max | Unit
|
Subgroup 2 - Continued
Thermal shock 1051 Test condition C; .-- | - ---
(temperature cycling)
Thermal shock 1056 Test condition A -~ eee ] --- -
(glass strain)
Terminal strength: Tension 2036 Test condition A; : .- ame | --- .-
15 sec, 4 1b !
Moisture resistance 1021 .- EET R ---
Eod puints: (see 4.4.1) :
1
Forward voltage 4011 IF ~ 300 mAdc I Ve ---11.101 vdc
Pulsed, (See 4.4.4) [ E
Reverse current 3016 DC methud, Vo = 75 vdc iR --- | 100 | nAdc
Breskdown voltage 4021 o= 5.0 uAdc BV 80 —_— vde
Subgroup 3 Y
Shock 2016 Nonoperating: 1,500 G: .- [ -
t = 0.5 msec: 5 blows n
each orientation: Xy, Y.
and .Yz
Vibration, variable {requency | 2056 Nounoperating --- U -
Constant acceleration 2006 Nonoperating: 20, 000 G: --- RSP -
X, Y,. and Y, orientations
1 1 2
End points: (see 4.4.1)
{same as subgroup 2) '
Subgroup 4 E 10 ll 10
L
Terminal strength: Lead 2036 Test condition F --- e} --- -
fatigue ‘
Subgroup 5 ; 10 10
Salt atmosphere (corrosion) 1041 | - S R -
Subgroup & 5 Rl
High-temperature life 1031 T, = 200°C --- S T
{nononeratinge)
{ronoperating)
I
|
Enxt puints: (see 4. 4. 1)
Forward voltage 4011 1. = 300 mAdc Pulsed, Vig | --- |1.15| vdc
(See 4.4,8)
Reverse current 4016 DC mecthod: V= 75 vde In --- 1 200 nAde
Breakdown voltage 4021 1. = S uAde - on .
K 1 oy - vac

(7]

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T08:01Z
Check the source to verify that this is the current version before use.




MIL-S-19500/403 (USAF

{
MIL-STD-750 LTPD 1 Limits

Examination or test Non T
AN |4N
Subgroup 7 A=5 p=3
Steady-state operation life 1026 | 1, = 300 mAdc; --- R T .
(see 4.4.3) v, = 75 v(pk);
f = 60 Hz
End points: (sec 4. 4. 1)
{Same a3 subgroup §)
Subgroup 8 10 | 10
Surge current 4066 I = 200 mAdc; --- RO R a--

if (surge) = 500 ma {pk):
10 suryes: t. = 1 sec;
1 surge/minute

Surge current 4066 Ty = 200 mAdc: .- R b .-
1 (surge) = 4a (pk)
10 surges; { =1 ;1880

1 surge. mmute

End points: {see 4.4.1)
{Same as subgroup 2)

4.5 Process-conditioning, testing, and screening for "TX" types. The procedure for process-

condmonmg testing, and screening the “TX types shall De in accordance with 4. 5. 1 lhron;,h 4.5.12 and

figure 2. Process-conditionuag shall be conducied on 100 perceit of the iot. prior to Subivission of the

lot to the tests specified in tables [ and II. (At the uption of the manufacturer, the non-TX types niay be
subjected to process-conditioning and testiny.)

4.5.1 Quality assurance (lot verification), Quality assurance shall keep lot records for 3 years,
minimum, monitor lor compliance tu the prescribed procedures, and observe that satistactory manufac-
turing conditions and records on lots are maintained [or thesc devices. The records shall be available for
review by the customer at all times. The quality assurance monitorinyg shall include. hut not be limited to:
process-conditioning, testing, and screening. (The conditlioning and Screening f€sis periormed as standard-
production tests need not be repeated when these are predesignated and acceptahle tn the Government as
being equal to or more severe than specified herein and this relative process-conditioming sequence is
maintained.

4.5,2 High temgerature storage. All devices shall be stored for at least 48 hours at a minimum
temperature Yof 200° C.

4.5,3 Thermal shock {giass sirain). All devices shali be subjecied io thermai shock {giass sirainj in
accordance with MIL-STD-750, method 1056, test condition A, except that 10 cyrles shall be continuously
performed. ’

4.5.4 Acceleration. All devices shall be subjected to acceleration test in aceordance with MIL-STD-750.

method 2006, with the following exceptions: The test shall be performed one time in the Y; orientation only.
at 2 peak 'Mm' of 20,000 G, minimum, The ] minute hold-time requirement shall not apply.

4.5.5 Hermetic seal ({ine-leak) test. All devices shall be fine-leak tested in accurdunce with
MIL-STD-202, method 112. test condition C, procedure IMla or IITb (using the applicabie coanditions of
4.5.5.10r 4.5.5.2).

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T08:01Z
Check the source to verify that this is the current version before use.

S



MIL-S-19500/403(USAF)

4.5.5.1 Conditions for procedure Illa. The devices shall be placed in 2 sealed chamber and
pressunzed to 50 psig, mimmum, with helium gas for a minimum of 4 hours. The devices shall
PN and within 30 minutes be subjected to a helium leak-detection
men Dt: renlu\»cu u om |n¢ Lluxuuvl andG within SU minutes oe 19515 sau el

test. Devices shall be rejected that exhibit a leak rate of 5 x 10'7 cubic centimeters of helium per

second when measured at a differential pressure of one atmosphere. All devices exhibiting this
hall ha ramoved {rom the 1ot

shail be removeq irom nhe el

5.5.2 Conditions for procedure Illb. The devices shall be placed in an activation tank, pres-
ed with Krypton 85 tracer gas in a nitrogen solution. for sufficient time to detect a leak rate
10-8 atmospheric cubic centimeters per second (atm cc’/sec). Within four hours after sub-
jection to this pressurization, the leak rate of the devices siiali be determined on an attribute basis
using the general equation shown below. Any device exhibiting a leak rate equal to or greater than
1x 10 -8 atm cc/sec shall be removed from the lot. The general equation for use with radioactive-
gas leak test equipment is:

o
Lol -
—
o

where:
Q = leak rate in atm cc/sec.
n net counting rate of tested part above background in cts/min.
n nét couniing ra eq parl A20VE DACKE
S = specific activity of the test gas mixture in uCi/atm cc.
K = counting efficiency of the system for the given part in cts/min uCi.
P, - pressure of test gas in activation tank during pressurization in atm abs,
e piressu B p
Py = pressure inside part under test in atm abs.
T = duration of pressurization in test gas mixture tn seconds.

4.5.6 Hermetic seal (gross-leak) test. Devices shall be gross-leak tested by employing one of
the following methods: 4.5.6.1, 4.5.6.2, or 4.5.6.3.

4.5.6.1 Gross-leak test (fluorescent dye). Devices shall be iminersed in water and alcohol

which 2 percent by voluine of penetrating fluorescent dye {Fluorescein, Na Sait Stain,
No. 34841F or equivalent) has been added. The ambient pressure shall be increased to
g mimimum and maintained at this pressure for one hour. Alter removal from the chamber,

the devices shall be immediately rinsed with water 1o removye the

stain
ices shall be immeglawe:y rinse H

to remove the stain. The excess water shall
ihen be biotted irom the units with paper towels or equivalent absorbant material. The devices shall
then be immediately inspected using an ultraviolet lamp of sufficient power and definition to detect
defects (ultraviolet lamp, Curtin No, 12835-75 or equivalent). Any devices giving any evidence of
fluorescence indicating leakage, cracked glass. or pinholes shall be classed as defects and removed
from the lot.

4.5.6.2 Dve penetram test (glass tranﬂnrem body on)y) All devices shall be immersed in a
aye pene\'ram SOIU(IOH \lUfff) Red uy Cﬂel No. XC- 13 H( or equwnem; and subjecied to a pressure
of 100 psig minimum for one hour. After removal from the chamber, the devices shall be imme-
diately rinsed in a suitable solvent to remove the stain. bjotted with absorbent material, and
iﬁSﬁECu—u for evidence of uvc penetr ation. All devices, a

t')LHlUHHIL‘ such p{llt‘ll atioi shall be classed
as defects and removed from the lot.

gquid-imm
corrousive ethylene glycol at approximately
bubbles. All devices that bubble shall be removed lro the lot.

2
.I
a
J

4.5.6.3 Liguid-immersion test Dovzces shall be !es.’ed
1

4.5.7 Pre-reverse-bias tests. The parameter In of table ITI shall be measurcd and the data
recorded for all devices in the lot. All devices shall be handled or identified such that the delta (&)
end points can be determined after the reverse bias test. All devices which {ail to meet the re-
quirement of Ig in table III initially, shall be removed from the inspection lot and the quantity re-
moved recorded on the lot hisiory.

AT T TYY Wasnwmen momed fowmern sl bimam Bl o o oo i oA
L ADLL L. never ‘E ‘nu lurwcru Dldi\c)[ measuremenis
MIL-STD-750 Limits
Examination or test Method Details Symbol Min Max Unit
Reverse current 4016 C mcthod Ig --- 100 ! nAdc
Ve = 75 vdc .
Forward voltare 4011 1 = W0 wAde \Y -——— 1 1n| Vde
g 1p = 300 mAdc F 1,101 vde
Pu[.gd_(se! & 4D l[ ﬁ

o
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MIL-5-19500/403 (USAF)

4,5.8 Reverse-bias test. All devices shall he operated for 72 hours minimum under the
following conditions: .
Tp = 150" C;
VR = 75 Vdc;
g =0
At tha and ~f ¢tho tact - chall ha Aarvrnacod th ranm sammnarabiieras and tha ravarca_bhino
AL UIT TIHIU Ul LI (© oy, AA Dilidil UT \.{C\.l CadTu vuU 1l uviLl ICIIIPCI ATULI T dilu 1T J TYTILOTTULIAD
shall remain applied until T, is less than 35" C.
A

4.5.5 Post-reverse > parameter I of table IO shall be retested within 8 hours
recorded for all devices in the inspection lot. The param-
uring the reverse-bias test from the initial value by more

1
aﬂer the reverse bias test and the data
eter measured shall not have changed du
than the specified amount as foilows:

A In - 100X or 25 nAdc, whichever is greater
11 devices that exceed the delta (A) limit shall be removed from the lot and the quantity removed
e noted on the lot history. U this quantity removed after the reverse-bius test should exceed

cent of the total inspectiun lot on the reverse-bias test, the entire ot shall be unacceptable
for shipment as TX types.

=
":r

4.5.10 Pre-forward-bias tests. The parameters In and V of table III shall be measured and the
r devices 1n the lot.  All devices shall be handled ur 1dentified such that the delta

, v LR BRI R R en B = LLXILTY
end points can be determined after the forward-bias test. All devices which tail to meet these
requirements shall be removed from the lot and the quantity removed shall be noted on the lot history.

4.5.11 Forward-bias test. All devires shall be operated for 72 hours minimum under the
following conditions:

T, = 150°C; I, = 50 mAdc
A L4

4.5.12 Post-forward-bias tests. The parameters In and Vg of table Il shall be retested within
24 hours alter the Iorwa?d_bia-s' test and the data recorded for all devices in the lol. The parameters
measured shall not have changed durinyg the forward-bias test irom *hos2 recorded 1n 4. 5. 10 by
more than the specified amount as follows:

A IR = +25 nAde
AVp = 1,06 Vde

_x_cged these delta (A) limits or the limits of table 111 shall be reminved from the lot

shall be noted on the lut history. If the quantity removed after the forward-
percent of the lot on the torward-bias test, the entire lot shall be unaccept-
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| | | | [
Inspection lots | Lots proposed| [nspection tests tol Review of ! l Non-TX
arrmad At fien [P worife Ty L b A a4 T Pronaratinn
OTIMTq al sindi 107 veEruy Liry t roups A aid p Fivpaiaiivn
assembly operanonl—' non-TX H Group A ! data for l for
(sealing; 1 types Group B lacrept or reJerd | Delivery
; ' ’ -
‘.___J:_.__.
l Lots proposed
for
l “TX" types

1

100 Percent process conditioning®

1.

(]

(8]

High-temp storage

Hermetic seal tests

* ORDER OF THE TESTS IN THE BLOCKS SHALL BE PERFORMED AS SHCWN

100 Percent burn-in®
(reverse and forward bias tests)

Mcasurement of specified parameters

Revercs hia
ROeVerse 2ia

Measurement of specified parameter
4 Anbtnrnasnn daleo
TV we v e ucita

Forward bias

Measurement of specified parameters

r
| Inspection
| tests tc verily
| LTPD
-——-—q Group A
c -

Groups A and B
data for
lot accept
or reject

FIGURE 2. Order of prucedure diagram for non-TX and "TX" types.

—
(=]

-
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5.1 Preparation for delivery.

o

.1 The notes specified in MIL-S-19500 are applicable to this specification.

6.2 Ordering data.

(b) Inspection data. (See 4.3).

5 1 T™h

a an
Ceo asic &<

-4 - [y Y R L. 2 e » a MN..alt €8 D__d..va_ Ti_a d o Do AL
[ 94 Y Te€3pOusSivie 107 tn€ Yuailiii&d rrOducCils LiSU 1S RODE AIT
Developmwent Center, Attn: EMISA, Griffiss Air Force Base, New York 13440; however,
information pertaining to the qualification of products may be obtained from the
Nafamaa Plartwandre Ciioclo Mames o 1TCNT 132 Y 4 e DI . AL o 7€ 2
AT iTUBC LittLiOuLLy Ouppiy Leliler, 10U/ wiimingion rike, payion, unio 4oavl.
Custodian Preparing activity

Air Force - 17

Review activities:

Adr Force - 11, B85

—
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Preparation for delivery shall be’'in accordance with MIL-S-19500.
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
{See Instructions — Reverse Side)

1. DOCUMENT NUMBER

2. DOCUMENT TITLE

3a. NAME OF SUBMITTING ORGANIZATION

4. TYPE OF ORGANIZATION (Merk one)

[;] VENDOR
[J usen

b. ADDRESS-(Street, City, Stete, ZIP Code)

D MANUFACTURER

D OTHER (Specify):

—————————

5. PROBLEM AREAS

a Paragresph Number and Wording:

b. Recommended Wording:

c. Resson/Rationale tor Recommendation:

7a. NAME OF SUBMITTER (Lest, First, MI) — Optionsl

b. WORK TELEPHONE NUMBER (Include Aree
Code) — Optionasl

¢. MAILING ADDRESS (Street, City, Stete, ZIP Code) — Optional

8. DATE OF SUBMISS|ON (YYMMDD)

A B,
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